Enzyme induction in cryopreserved human hepatocyte cultures.
Freshly isolated human hepatocytes are considered as the gold standard for in vitro testing of drug candidates. Meanwhile also cryopreserved human hepatocyte suspensions are available. However, a drawback of these cells is the incalculability of attachment to the culture dish. Therefore, we established a technique freezing hepatocytes cultured on a collagen gel. After thawing damaged cells were removed to a certain extent by gentle washing with culture medium prior to adding an upper gel layer. The morphology of the resulting hepatocyte cultures could not be distinguished from that of non-frozen cells. However, basal activities of cytochrome P450 isoforms decreased in cryopreserved compared to non-frozen hepatocytes, as evidenced by analysis of testosterone hydroxylation (OHT) in positions 6beta, 16alpha, 2beta and 6alpha. Nevertheless, enzyme induction factors caused by 24 h incubation with 50 microM rifampicin were similar in cryopreserved and non-frozen hepatocytes. In cryopreserved hepatocytes rifampicin caused an increase in mean values of 6beta-OHT formation from 57.2 to 157.7 pmol/well/min (2.8-fold), compared to an increase from 115.8 to 269.1 pmol/well/min (2.3-fold) in non-frozen cells. Similarly, 16alpha- and 2beta-OHT showed induction factors of 2.4- and 2.3-fold in cryopreserved compared to 1.6- and 2.4-fold in non-frozen hepatocytes, respectively. In conclusion, human hepatocytes cryopreserved on collagen gels show a clear induction of CYP3A4 by rifampicin, although the basal activities are reduced compared to non-frozen cells.